UNCLASSIFIED 

405  476; 

DEFENSE  DOCUMENTATION  CENTER 

FOR 

SCIENTIFIC  AND  TECHNICAL  INFORMATION 

CAMERON  STATION.  ALEXANDRIA.  VIRGINIA 


UNCLASSIFIED 


NOTICE;  When  government  or  other  dravings,  specl- 
flcatlons  or  other  data  are  used  for  any  purpose 
other  than  in  connection  with  a  definitely  related 
government  procurement  operation,  the  U.  S. 
Government  thereby  incurs  no  responsibility,  nor  any 
obligation  whatsoever;  and  the  fact  that  the  Govern¬ 
ment  may  have  formulated,  furnished,  or  In  any  way 
supplied  the  said  drawing",  specifications,  or  other 
data  is  not  to  be  regarded  by  implication  or  other¬ 
wise  as  in  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rights 
or  permission  to  manufacture,  use  or  sell  any 
patented  invention  that  may  in  any  way  be  related 
thereto. 


4054  7  6 


EVALUATION  OF 
DEHYDRATED  RAW  CABBAGE 
FOR  NAVY  USE 


«.  t  HMtt  nmv  ayMoi  m  vimmm  rtourr 

j. 


NO  ors 


AU  PHOTOGRAPHS 
CONTAINED  HEREIN 
ARE 

OmaAL  NAVY  PHOTOGRAPHS 
UNLESS  OTHERWISE  NOTED 


KVAUJATIOir 


Date  Bel^aeed; 
Claselflcation; 
Distribution! 
Reaarics: 


TBCmCAL  RIPOaRT  RBVIltf 
OF  DBensuasD  raw  cabbacs  for  havt  use 

Task  and  Subtask  RT-FQ15-13‘002-69-43 
Systos  Ho.  2202-069^5*2 

19  February  1963 
UnCLASSIFIRD 

In  accordance  vlth  distribution  list. 

Uhls  report  Is  approved  for  release  by  the 
Bureau  of  Supplies  and  Accounts. 


/»/  F.  C.  Breba 
F.  C.  fiRBBC 
Ey  direction 

Chief,  Bureau  of  Supplies  and  Accounts 
Departaent  of  the  Bevy 
Washington  25,  D.  C. 


Baolosure  (l) 


EVALUATION  OF  OEHIDRAIED  RAW  CABBAOE 


DISlStlBUTION  LIST 


Chief,  Bureau  of  Supplies  and  Accounts  (Wl),  Navy  Department, 

Washington  25,  0.  C.  (?) 

Chief,  Bureau  of  Supplies  and  Accounts  (W2),  Navy  Depeurtment, 

Washington  25,  D.  C.  (l) 

Chief,  Burdau  of  Ships,  Navy  Department,  Washington  25,  D.  C«  (2) 
Commandant  of  the  Marine  Corps,  Headquarters,  U.  S>  Meurlne  Corps, 
Washington  25,  D.  C.  (Attn:  Code  COE)  (l) 

Commanding  Officer,  U.  S.  Navy  Ships  Store  Office,  3rd  Ave.  and  29th  St., 
Brooklyn  32,  New  York  (l) 

Navy  Liaison  Officer,  Armed  Forces  Food  and  Container  Institute,  I819  West 
Pershing  Road,  Chicago  9,  Illinois  (2) 

Chief,  Food  Ser^ce  Division,  Army  Subsistence  Center,  I819  West  Pershing 
Road,  Chicago  9>  Illinois  (l) 

Conanander,  Air  Force  Systems  Command,  Andrews  Air  Force  Beuse, 

Washington  25,  D.  C.  (l) 

Commander,  Air  Force  Logistics  Command,  Wrlght-Patterson  Air  Force  Base, 
Ohio  (Attn:  WCXNM-5)  (l) 

Comnandlng  Officer,  U.  S.  Navy  Subsistence  Office,  U.  S.  Naval  Station, 
(Washington  Navy  Yard  Aimex},  Washington  25,  D.  C.  (2) 

Officer  in  Charge,  U.  S.  Naval  Supply  Research  and  DevelopiDent  Facility, 

U.  S.  Naval  Supply  Center,  Bayotme,  New  Jersey 
Commander,  Defense  Subsistence  Supply  Center,  226  West  Jawkson  Boulevard, 
Chicago  6,  Illinois  (l) 

Commander,  Middletown  Air  Materiel  Area,  Olmsted  Air  Force  Base, 
Pennsylvania  (Attn:  MAR)  fl) 


Enclosure  (2) 


u.  8.  XAVAL  sunpur  nsiABCB  AXD  mvEuama  FAcumr 

taam,  h.  j. 


nSB  I7A12MZICII  OF  aHTWATB)  BAH  CABBAOB  FOR  RAVY  USB 


B.  8.  MftcAilty 


8aBtMk  Ro.  Ri  F015-i3-<xS!<69^A$ 
8y*t«i  Ro.  220e-o6945>2 

OetoBer  1968 


Reviewed  Iqr 

A.  C.  Avexx,  Technical  Director 
Food  Science  and  Aiglneering  Divlaion 


Charles  N.  flchnm,  Jr.  I1i.D 
Chief  Scientist. 


Reman  Stxock,  Captain  SC  DBR 
Officer  in  Chuge 


7IABUS  OF  COmSRTS 


jjm  OF  1ABI2S  V 

ABSTRACT  vll 

SUMMRX  lx 

FROBIZM  lx 

CONCIIZJSIXBIB  lx 

RBCX»MailMXIONS  Ixa 

ufTRonJcnoR  i 

BBSCRIFTIOII  OF  TEST  BROIXJCT  2 

REHTDRATZOn  RATIO  AND  4UAIJTIES  OF  REBXDBATED  FRODDCT  3 

ACCEPTABILITr  OF  DSHIDRAXED  RAN  CAEBAOB  VS  FRESH  CABBACS 

AS  USED  IN  NAVY  RECIPES  6 

BqpIVAUQfT  WEIGEir  RATIO  OF  1EHYI«AT£  TO  FRESH  CABBAOB  U 

STORAOE,  REIGBT  AND  SPACE  COMPARISONS  OF  DEHYERATE  TO 

FRESH  CABBAOB  12 

COST  0(»<PARIS0N  OF  DEHYDRATE  TO  FRESH  CAEBACB  13 

MAN-BOUR  SAVZNOS  MADE  lOSSIBIE  BY  UTILIZZHO  THE  DEHYDRATE  13 

TECHNICAL  DATA  SHEET  FOR  DEHYDRATED  RAN  CABBAOB  14 

APPENDIX  A  -  EXCERPTS  FROM  SPECmCATiaN  NIL-C-826A, 

8  APR  I960;  CABBAOE.  DEHYIffiATED  A1 

APPENDIX  B  >  NAVY  FOOD  SURVEY  B1 

APPENDn  C  -  A  DEHYDRATED  PRODUCT  BROUCHD!  TO  NAVSUFRANDFAC 
ATTENTION  DURING  EVAIUAnON  OF  NAVY-ISSUBD  DEHYDRATED 
CABBACE  Cl 

APPENDIX  D  -  CALCULATIONS  OF  BSTINATED  VEICSF  AND  SBkJS 
SAVINGS  ACCnCLISBED  BY  SUBBTXTOTING  DEHYDRATED  RAN 
CABBAGE  (A.P.)  FOR  FRESH  CABBAGE  (A.P.)  D1 


ill 


1:ABLE  0?  CONTENTS  (CONTO) 


LIST  07  ILLUSTRATIONS 

Fig.  1.  -  Navy  Issue  dehydrated  raw  cabbage  before  and 
after  reconstitution 

Fig.  2.  -  Dehydrated  raw  cabbage  before  and  after 
rehydratlon 


UBT  OF  TA£IJSB 


OSABUt  PAGB 

I  RBEXlffimON  RATIOS  ADD  QUALITZIIS  OF  ISHIlffiAXBD  BAH 

CABBACas  5 

II  NAVSUFBAIIBFAC  EVAZUATIOR  TO  UrmOUfUS  THB  MOST 

ACCEFEABIB  RBCUCS  FOR  EBBIlffiAIKD  CABBACS  8 

in  RAVSOFRANDFAC  TASTE  RUIEL  EVAIUATION  OF  RECITES 

PREPARED  FBCM  ISHUffiAIED  ARD  FRESH  CABBAGE  9 

IV  CaSRERAL  NESS  ACCEFTARCE  RATIROS  OF  RBCIIES  PREPARED 

FR(»1  DEHYlffiAXBD  ARD  FRESH  CABBACSB  10 


V 


ABBTfUCS 


A  study  WM  conducted  to  coaoexe  ddiydrsted  xw  eaVbsge 
vlth  fxesh  oaVbage  and  to  detexalne  the  sultahiU'ty  of  the  defaydxate 
for  IhKvy  use.  Xhe  ddqrdxste  flailed  to  oGsvly  vlth  the  MLUtaxy 
fltpeolfieatlon  NIL-C-dQM  for  rehydrstlon  xutio  and  teKtursl  and 
taste  properties  of  the  rSbydxated  product.  The  reconstituted 
cahbaat  ladced  desirable  "eye  appeal”,  flavor  and  teacture  and  uas 
not  ooaparsble  organoleptically  with  fresh  cabbage.  One  pound  of 
dehydrate  uas  found  to  be  equivalent  to  9*3  pounds  of  fresh  cabbage, 
and  vhen  substituted  for  the  fresh  it  offered  a  subetaatial  saving 
In  vel^it  and  space.  While  there  is  a  definite  need  in  the  Wavy 
supply  systen  for  a  dehydrated  cabbage,  the  product  evaluated  was 
not  considered  satisfactory  for  the  purpose.  It  vas  recoHsended 
that  the  dehydrated  cabbage  available  at  present  continue  to  be 
utilleed  aboard  those  Wavy  vessels  vhere  rationniense  foods  are 
required  for  extended  cruises;  and  that  the  Facility  contlxxue  to 
evaluate  dehydrated  cabbage  products  as  they  becoae  coanerclally 
available. 


SIBMARY 


FROHUM 


To  detezmLde  the  aultahlUty  of  a  debydrated  mr  cabbage 
for  Nhvy  uae. 


(XnCIUBIONS 

1.  The  debydxated  rtat  cabbage  did  not  comply  with  the 
NUltaxy  Reification  MIL-C-fi26A. 

2.  Tbe  reconstituted  raw  cabbage  was  not  comparable 
orguioleptlcally  to  fresh  cabbage. 

3.  Pbr  general  irss  breakout  and  issuing  purposes,  1 
case  (6  lb  net  vt)  of  dehydrate  eqiuals  appresclnately  3^.8  pounds 
(A.P.,  as  purchased)  of  fresh  cabbage. 

4.  Dehydrated  raw  cabbage  is  alaost  four  tlaes  more 
costly  to  serve  than  fresh  cabbage. 

3.  The  substitution  pf  dehydrated  raw  cabbage  for  fresh 
cabbage  does  offer  substantial  savings  in  shipping  vei^^, 
refrigerated  space,  and  preparation  aanhours. 


It  is  rseo—masd  that: 

1.  lbs  Xttvy  eostliius  to  use  detvdxmtea  xsor  cabbage 
vbeze  ration-dense  foods  are  reg^ired  for  eicteDded  cruises. 

2.  The  Faellil^  contiime  to  evaluate  defaydxated 
cabbage  products,  as  they  becotse  oosaMrclaUy  available  to  find 
a  nore  suitable  product. 


OBB  miUATION  OF  DESYOiUIED  RAW  CABBAQS  FOR  NAVY  USB 


zrukbxictzon 

Both  freezer  and  chill  space  aboard  the  majority  of  the 
Navy  ships  is  at  a  proniiaij  vhereas>  dry  storage  space  is  not  so 
scarce.  Ihe  substitution  of  dehydrated  foods  for  both  fresh  and 
frozen  type  foods  is  one  way  of  eliminating  some  of  the  existf  jg 
shipboard  storage  problems^  since  most  dehydrates  are  generally 
considered  as  nonperishable  and  can  be  stored  at  ambient  temperatures. 
Where  vessels  might  convert  chill  storage  space  to  freezing  storage, 
the  dehydrates  do  provide  possible  substitutes  for  the  foods  usually 
stored  therein.  In  addition,  dehydrates  weigh  less,  generally  occupy 
less  space  and  have  a  relatively  longer  shelf  life  than  both  the  fresh 
and  frozen  foods. 

At  the  request  of  the  Navy  Subsistence  Office,  the  Bureau 
of  Supplies  cuad  Accounts  authorized  the  Naval  Supply  Research  and 
Developawnt  Facility  to  conduct  an  evaluation  of  dehydrated  raw 
cabbage,  a  new  ration-dense  item  in  the  Navy  Supply.  System.*  Ihls 
report  is  concerned  with  studies  conducted  to  compare  Navy-issue 
dehydrated  raw  cabbage  with  fresh.  Ihe  text  is  divided  into  the 
following  sections: 

1.  Description  of  !Dest  Product 

2.  Rehydratlon  Ratio  and  Qualities  of  Rehydrated 
Product 

3.  Acceptability  of  Dehydrated  Raw  Cabbage  vs 
Fresh  Cabbage  as  used  in  Navy  recipes 

4.  Bqul valent  Weight  Ratio  of  Dehydrate  to  Fresh 
Cabbage 

5.  Storage,  Welc^t,  and  Space  Coiqparlsons  of 
Dehydrate  to  Fresh  Cabbage 

6.  Cost  CoiiQ>arison  of  Dehydrate  to  Ffesh  Cabbage 

7.  Man-hour  Savings  Made  Possible  by  Utilizing  the 
Dehydrate 
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DESCRIPTION  OF  TEST  PRODUCT 


Dehydrated  raw  cabbage  Is  made  from  diced  fresh  cabbage 
from  vdilch  most  of  the  natural  moisture  has  been  removed.  Ibe  general 
manufacturing  process  consists  of  stripping  and  coring  the  fresh 
cabbage,  washing  with  potable  cold  water  to  remove  the  soil  and  foreign 
materials,  and  dicing  the  prepared  cabbage  throu^  a  3/3"  dicer.  Drying 
Is  generally  accomplished  by  forcing  warm  dry  sdr  over  the  product  as 
It  rests  on  screens. 

The  dehydrated  test  product  va.B  ordered  under  Federal  Stock 
Number  8915-656-1432.  It  was  designated  as  Style  A  -  Raw,  and  processed 
In  accordance  with  Military  Specification  MIL-C-826A  of  8  April  i960. 

The  dehydrate  was  packed  In  No.  10  cans,  with  6  cans  Mr  case,  giving 
a  net  welj^t  of  6  pounds  per  case.  Each  pound  (l  can)  of  dehydrate 
was  ejqpected  to  yield  8  pounds  of  rehydrated  nw  cabbage.  Fig.  1  shows 
the  product  before  and  after  reconstitution. 

Dehydrated  raw  cabbage  Is  a  nonperlshable  Itoa  with  am  estimated 
minimum  storage  life  of  2  years  at  temperatures  of  73°F.  Although  the 
dehydrated  cabbage  Is  packaged  In  sealed  containers  emd  not  susceptible 
to  bacterial  spoilage.  It  Is  prone  to  deterioration  during  prolonged 
storage  at  relatively  high  temperatures. 


Fig.  1.  -  Navy  Issue  dehydrated  raw  cabbage:  (A)  before 
zeconstltutlon  and  (B)  after  reconstitution. 
NAVSUPRANDFAC  Photo  No.  906-I. 
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RBOOlMiCiai  BftEIO  AID  QDIUniB  OT  HBCfBUfllD  TROSIICI 
P]eDe«aur> 


Two  Mipumte  MrlM  of  MfagrAzvtlon  testa  were  ooadueted. 

The  first  oonslsted  of  tests  In  vtaleh  the  tewgpexeture  of  the  water 
of  rehgrdxetion  was  constant  and  the  period  of  rebQrdratlon  was  mried. 
Vine  >  1  ounce  saaples  of  dehydrated  law  cahloage  were  rehydxnted  In 
26  ounces  of  "cold"  (^0^.)  water.  Ibree  of  the  9  sasples  were 
reconstituted. for  49  alnutes,*  three  for  3  hours  and  3  ovexnl^ 
(approoclaately  24  houxw) 

The  second  series  consisted  of  tests  In  which  the  teapexa- 
ture  of  the  water  of 'retaydration  was  varied  and  the  period  of  srefay- 
dratlon  was  constant.  The  phrase  “cold  water”  appeared  In  all  of  the 
recoanended  aethods  of  rebydratlon,  TAie  term,  is  aolblguous  and 
necessitated  establishing  the  proper  teoperature  and  the  effects  of 
various  water  tespexatures  on  the  cabbage  during  refaydratloa.  Water 
teapexatures  of  40^,  90°,  60°,  70°  and  BoP?.  were  used.  One  ounce 
saaples  were  reconstitute  by  soaking  In  water  of  the  above  teapera- 
tures  for  49  oinates.  The  xwported  test  results  represent  the  average 
of  three  separate  tests  per  teq^xature.  The  reconstituted 
saiBples  were  then  evenly  distributed  on  a  "U.  8.  Standard  10.  8  sieve 
(0.094”  openings)  8”  in  dlaneter"  as  specified  In  the  NUltary 
Specification.  The  sieve  was  placed  In  an  Inclined  position  to 
facilitate  dzainage  and  the  product  was  allowed  to  drain  for  1 
Binute.««w  The  drained  cabbage  was  weicdied,  and  selected  asafbers  of 
the  HAVEUTSAVDIMC  taste  panel  and  food  technologists  ezaadned  It  for 
typical  cabbage  color  (and  absence  of  discolored  pieces),  arcm, 
texture  and  flavor. 

The  rebydratlon  ratio  was  considered  as  the  weijdxt  of  the 
dehydrated  raw  cabbM  (in  this  case  1  ounce)  to  the  weic^  of  the 
refaydrated  cabbage.# 

«The  subject  Itea  was  refaydrated  In  accordance  with  MLUtaxy  Speclfl- 
.cation  dated  8  April  i960  as  specified  under  paragraph 

3.9>2.1.  "Style  A  cabbage  shall  rdydrate  to  appraxlaately  Its 
original  texture  and  fom,  when  1  ounce  of  dehydrated  product  is 
added  to  16  ounces  of  cold  water  and  allowed  to  soak  for  49  ainutes 
....”  See  Appendix  A. 

**Appehdlx  20  of  the  KUltary  Specification  and  the  packer's  enclosed 
directions:  "Soak  dehydrated  raw  cabbage  In  cold  water,  preferably 
In  the  refrigerator.  Soak  at  least  49  ainutes.  A  3  hour  or  over¬ 
night  soak  increases  crispness  and  is  recoaannded."  See  Appendix  A, 
Appendix  20,  Ihstructlons  and  Recipes  for  Use  of  Dehydrated  Cabbage, 
Rmt. 

"""see  Appendix  A,  paragraph  4.9.6. 

#In  the  case  of  dehydrated  raw  cabbage,  the  yield  ratio  and  relydxa- 
tlon  ratio  are  slallar  and  can  be  used  interchangeably. 
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Pludiagt 


1.  Obe  avarage  rebydratlon  ratio  of  dehydrated  raw 
cabbage  Increased  as  the  length  of  tbs  rebydratlon  pezlod  increased. 
The  rebydratlon  ratio  for  cabbage  reconstituted  in  ^0^.  water  for 
4^  Blnutes  was  1:6. 3j  for  3  hours  >  ItJ.O,  and  for  24  hours  -  1:7«9* 
(see  Thble  I.) 


2.  Cabbage  reconstituted  in  40^,  yp,  70°  and 
80°F.  water  for  4^  minutes  had  the  saaie  approximate  rehydration  jratlo 
1:6.3. 

3.  CabbsM  reconstituted  as  specified  in  the  Military 
Specification  NlL>C>d264  (30°7.  water  for  43  minutes)  had  a  rebydratlon 
ratio  of  1:6.3  which  was  lower  than  the  specified  ratio  of  1:8.0. 

4.  The  rehydrated  cabbage  lacked  flavor,  co'oiiia  and 
was  tough  in  texture. 

3.  The  most  satlsfeustory  rehydrated  raw  cabbage,  from 
the  standi>olnt  of  flavor  and  texture,  was  obtained  by  soaking  the 
dehydrate  for  3  hoiirs  in  30°F.  water.  The  rebydratlon  ratio  obtained 
by  this  method  was  1:7.0. 

Discussion  of  Findings 

The  dehydrated  cabbage  failed  to  coinply  with  the  Military 
Specification  MIL-C-d264  for  product  characteristics  and  the  rebydratlon 
ratio  of  1:8.0.*  The  HdVSUPRANDFAC  taste  panel  members  and  the  Food 
Technologists  stated  that  the  rehydrated  cabbage  was  not  typical  of 
fresh  cabbage.  Instead  of  a  crisp  textured  product,  the  rehydrated 
product  was  soggy,  reminding  one  of  "wilted  cabbage".  Also,  it  lacked 
flavor.  Some  of  the  food  technologists  stated  that  "It  tastes  like 
dried  bay". 

It  should  also  be  noted  that  the  Military  Specification 
suggests  using  "cold  water".  The  term,  "cold  water",  is  ambiguous 
and  could  mean  water  from  any  cold  water  tap  (introducing  a  wide  range 
of  water  temperatures)  or  refrigerated  water.  The  specification  should 
be  more  specific  regaining  this  requirement. 

The  subsequent  test  data  Included  in  this  report  was  beised 
on  dehydrated  raw  cabbage  being  prepared  in  the  following  manner: 

Soaking  in  30°F.  water  for  3  hours. 


*See  Appendix  A,  paragraphs  3«9«2  and  3. 3.2.1. 
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TION  RATIOS  AND  ^ALITIES  OP  lEHIDRATED  RAW  C 


Ltion  ratio  and  yield  ratio  In  this  case  are  equal. 


UXBSnuaSJTI  car  rastmiam  mi  CABBACB  VB  mSE  CABBAOB  AS  USED 

TM  mn  BKins 

Proeedurg 


An  Investlgntion  vna  Initially  conducted  to  detexalne  ttaoee 
recipe*  appearing  aost  freqiuently  In  tbe  Kavy  nenus.  nils 
eas.  accoagpUabed  by  reviewing  four  qiuarterly  Issues  of  the  Mavy  Itood 
Service  Bulletins,  (JiOy  1959,  Oct  1959>  Feb  i960  and  Nsy  i960).  Tbe 
results  of  the  Investigation  indicated  that  fresh  cabbage  Is  aost 
frequently  used  in  cole  slaw  and  buttered  boiled  cabbage,  nierefore, 
only  these  recipes  were  prepared  and  organoleptically  eocaained. 

Sxperlnental  laboxatoiy  recipe  testing  was  conducted  prior 
to  tbe  ooaparatlve  organoleptic  examination  of  ftesh  to  dehydrated 
cabbage,  to  detezalne  the  best  recipe  for  preparing  cole  slaw  and 
buttered  boiled  cabbage  from  dehydrated  raw  cabbage.  Cole  slaw  was 
prepared,  following  two  different  recipes:  (l)  Tbe  packer's 
"Ihstruetlons  and  Beclpes  for  Use"  (same  as  tbe  Military  Specification's 
Jhstruetions  and  Recipes  for  Use  of  Dehydrated  Cabbage,  Raw)*,  and  (2) 
by  substituting  the  best  reconstituted  dehydrate  for  ftesb  cabbage  In 
the  navy  Recipe  Service  Card  M,  Salads  and  Salad  Dressing  Mo.  12, 
issue  8.  Buttered  cabbage  was  prepared  as  follows:  (l)  by  substitut¬ 
ing  the  reconstituted  product  for  fresh  cabbage  in  the  BSvy  Recipe 
Service  Card  Q,  Vegetable  Ko.  52,  issue  5,  variation  #1;  and  (2)  by 
substituting  the  reconstituted  dehydrate  for  fresh  as  prescribed  In 
preceding  awthod  (l),  but  modifying  the  recipe  by  adding  a  seasoning 
or  stock  to  the  water  In  which  tbe  rehydratlng  cabbage  was  prepared. 
Three  different  additives  used  were:  (l)  Monosodium  glutamate,  (2) 

Hma  stock,  and  (3)  Pkled  bacon  pieces  and  fat. 

Coflgparatlve  tests  for  acceptability  of  selected  recipes 
prepared  froai  both  dehydrated  raw  cabbage  and  fresh  cabbage  were  con¬ 
ducted  by  the  EAYSUFRARDiFAC  taste  panel,  and  at  the  following  general 
messes: 


1.  Haval  Air  Station,  new  York,  Floyd  Bennett  Field, 
Brooklyn,  N.  Y. 

2.  n.  Y.  Atlantic  Group  Reserve  Fleet,  Bayonne,  N.  J. 

3.  USS  ROOSEVBUT  (CVA-i(2} 

For  the  general  mess  tests,  the  item  being  evaluated  was 
unknown  to  the  paxtlelpants.  Each  man  was  handed  a  coded  question¬ 
naire**,  listing  the  buttered  cabbage  or  cole  slaw,  plus  two 


«8ee  Appendix  A  -  Appendix  20. 
*46ee  Appendix  B. 
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•ddltlooal  food  it€BS  boing  Mrvod  at  that  particular  aeal.  Iha 
Qo^plated  qiuactionDalres  obtained  at  tba  IdVSUIBilsniC  taeta  panel 
and  tbe  field  operational  teeta  vere  used  to  dstexalne  the  over-all 
hedonle  rating,*  end  the  percent  dislike  of  ths‘ recipe  being  tested. 


1.  mvauifUasKAC  taste  Panel  Results: 

a.  the  Ravy  recipe  11-12  uas  better  than  packer's 
directions  for  cole  slanr;  b.  Q-52  for  buttered  cabbage  uhere  aono- 
eodiun  glutaante  uas  added  prodoeed  a  better  product  then  Shan  hen 
stock,  fried  bacon  or  nothing  uas  added  -  table  H. 

b.  Cole  slanr  and  buttered  cabbage  prepared  froai 
the  defagrdrate  uere  not  as  uell  liked  as  the  saaM  recipes  prepared 
fron  fresh  product,  table  in. 

2.  Field  Operational  test  Results: 

a.  At  the  general  nesses,  cole  slanr  prepared  from 
debydrated  ranr  cabbage  uas  aonawhat  sinilar  In  aeeeptabilltgr  to  cole 
slanr  prepared  fron  fresh  -  table  IV. 

b.  At  both  general  nsases,  buttered  cabbage  pre¬ 
pared  fron  the  defaydrate  uas  not  as  acceptable  as  the  freSh,  table  IV. 

Maeuaelon  of  Findings 

the  test  results  obtained  at  both  tbe  lAVSUPIMRDl'AC  taste 
panel  and  the  ganeral  nesses  indicated  that  the  drtydrated  ranr  cabbage 
generally  uas  not  eqiual  to  fresh  cabbage,  the  RAVSOPIUlDFiC  taste 
panel  rated  "unacceptable''  those  recipes  in  uhich  the  dabydmted  renr 
cabbage  uas  used;  ubereas,  the  general  nesses  barely  tolerated  the 
debydrate  in  cole  slanr,  and  rejected  its  use  in  buttered  cabbage. 

Participants  in  the  field  (Operational  tests  considered  the 
product  an  unaeoaptabLe  debydrate  for  the  foUowlng  reasons: 

Appearance:  "Cabbage  is  chopped  too  fine",  "Pieces  are  too 
snail"  (Bee  Fig.  1,  page  2) 

Taocture:  "Rot  crisp",  "Like  rubbdr" 

Flator:  "Oonplately  lacking",  "Tasteless",  "Tastes 

like  hay" 


nfladonic  rating  Is  an  eKprossion  of  over-all  acceptance  and  is  based 
on  a  9  point  scale  of  nonrloal  valnss  (1  to  9).  The  M  the 
nunsrlcal  value,  the  better  the  aoceptanee. 
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TABU  n.  HAVaDFRAHORAC  IVAIUAXICV  TO  BWTOilHl  THE  MO0I  ACCBFTABU 

RKIEIS  FOR  IMYDBAaHtD  CABBAflB 


Recipe 

Hedonic  Bating* 

Percent  Dislike 

CoMsents 

Fuker's 
Direction 
for  Use 

5.3 

42 

Cahhage  vas  not  crisp; 
piece  size  vas  too  saadJ.. 

Navy  Recipe 
M-12 

5.8 

20 

Navy  Recipe 
Q-52>  with 
additive 

5.0 

29 

1 

Navy  Recipe 
Qp52,  plus 

OODOSOdltUI 

glutanate 

5.3 

21 

lacked  typical  cabbage 
flavor. 

1 

Navy  Recipe 
Qr^,  plus 
haa  stock 

4.7 

54 

Navy  Recipe 
Q-92,  plus 
fried  hacon 

5.1 

30 

«9edoaic  ntlzi^B  of  4.0  -  4.9  -  Dislike  Slightly,  and  ?.0  >  ^.9  •  neither  T.^lM» 
Nor  Dislike. 
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•smz  m 


.  niVSUEBAmiFAC  1!A8IE  BAHSL  XVAIUAITIOM  OF  RKCTB  FSKPABED 
FBtM  mnSAIBD  AHD  FRBH  CABBMB 


Test 

Recipe 

■ 

Betaydzated  Cabkage' 

•Fresh  Cabbage 

Hedonic  Rating* 

i  Dislike 

Hedonic  Bating* 

i  Dislike 

Cole  Slnr 

(Ra-vy  Recipe 

Card  N-12) 

■ 

5.2 

33 

6.9 

0 

2 

5.4 

7.7 

0 

Buttered  Caktioee 

(Itovy  Recipe 

Card  (^52)  plus 

■onosodluB 

glutaaate 

3 

5.0 

33 

7.5 

0 

■ 

4.6 

56 

5.6 

6 

*HedoQle  xmtlngs  of  4.0  -  4.9  >  Dislike  Sllc(bfc]or»  $>0  -  $.9  ■  Xeitber  Uke  ’■lor 
Dislike,  6.0  -  6.9  -  Like  Slif^xtlor  and  7*0  -  7>9  *  Like  Moderately* 
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TABU  IV. 


CBBRAL  MSS  ACCBPCAHCS  RATDIQB  OF  RKIFIB  PREPARED  FRUT 
EBHnnAlIED  AND  FRESH  CABBAOE 


Recipe 

Station 

ENBIDRAIBD 

CABBACB 

FRESH 

CABBAOB 

Percent 

DiBllke 

Hedonic 

Rating*. 

Percent 

Dislike 

UBS  FRAEKLIH  D.  ROOSEVEU* 

4.4 

38 

m 

21 

N.Y.  Atlantic  Group 

Reaerre  Fleet 

BayomM,  N*  J« 

m 

20 

6.2 

22 

BVi'JIIERED 

CABBAOE 

(Navy  Recipe 
Card 

plus  moBO- 

aodlum 

glMtaaate) 

NAS  Floyd  Bennett  Field 
Brooklyn,  N.  Y. 

5.3 

30 

1 

2 

N.  Y.  Atlaxitlc  Group 
Reserve  Fleet 

B^ronne,  N.  J. 

5.3 

33 

6.1 

4 

*Hedonle  xmting  4.0  >  4.9  ■  Dlrtlfco  SU^^tUy,  $.0  •  ^.9  •  Neither  Like  Nor 
Dtkslike  and  6.0  -  6.9  -  Like  SUghtly. 
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SuBBlng  It  up,  tb*  organoleptic  test  results  indicate  that 
the  subject  item,  at  best,  is  a  mediocre  product,  leaving  much  to  be 
desired.  It  is  probable  the  over-all  appearance  of  the  dehydrate 
could  be  greatly  improved  and  made  to  look  like  fresh  cabbage,  if  the 
cabbage  vas  shredded  Instead  of  diced.* 


EQUIVALENT  WEIGHT  RATIO  OF  DBHIORATE  TO  ntESH  CABEAC8 
Procedure 


Preparatlonal  losses  (stripping  and .coring  of  fresh  cabbage) 
together  with  the  rehydration  ratio  of  the  dehydrate  (previously 
determined  in  the  preceding  section)  was  used  to  mathematically  determine 
the  equivalent  weight  ratio  of  the  dehydrate  to  the  fresh  cabbage.  The 
equivalent  wels^t  ratio,  as  used  in  this  report,  was  the  weight  (pound 
as  purchased,  (A.P.))  of  the  dehydrate  required  to  replace  a  predeter¬ 
mined  weight,  (A.P.)  of  fresh  cabbage  used  in  recipes.  Mathematical 
canq>utations  were  made  in  the  following  manner: 

X  ■  Weight  of  fresh  cabbage  required  to  yield  7  ^unds  Edible 
Portion  (E.P.)  of  stripped,  cored  cabbage.  (Seven  pounds 
vas  selected  since  1  pound  (A.P.)  of  dehydrate,  when  recon¬ 
stituted  in  50°P.  water  for  3  ho\»rs,  yields  7  pounds  (E.P.) 
of  reconstituted  cabbage. 

1  lb  (A.P.)  .75  lb  (E.P.)  X  lb  (A.P.)  7  lb  (E.P.) 

fresh  cabbage  :  of  stripped,  ■  fresh  cabbage  :  of  stripped, 
cored  cabba^**  cored  cabba^ 

Equivalent  weight  ratio  ■  1  lb  (A.P.)  of  :  X  lb  (A.P.)  of 

dehydrated  fresh  cabbage 


Findings 


The  equivalent  weight  ratio  of  the  dehydrated  raw  cabbege 
to  the  fresh  cabbage  (A.P.)  was  1:9.3. 

Discussion  of  Findings 

Preparatlonal  losses  will  vary,  depending  upon  the  physlced. 
condition  of  the  fresh  cabbage  at  the  time  of  preparation  and  the 
manner  In  which  the  comnlssary  personnel  Involved  handle  the  product. 

The  quoted  yield  (75^)  tor  stripping  and  coring  fresh  cabbage,  used 
in  detexmlnlng  the  equivalent  weight  ratio,  vas  viewed  to  be  a  realistic 
figure  —  it  is  an  average,  established  by  the  Department  of  Agriculture** 
and  it  concurs  with  the  NAVSUPRAllDrAC  file  data.  Consequently,  the 
calculated  equivalent  wel^t  ratio  of  1:9.3  1*  *  figure  that  can  be 
utilized  for  logistical  puiposes. 


'"See  Appendix  C  for  cosawrclally  available  new  cabbage  product. 

**Agrlculture  Handbook  No.  16,  Planning  food  for  Institutions,  U.  S. 
te^tment  of  Agriculture,  Jan  I951,  page  54,  and  data  in  the  Facill^ 
xlltts  give  a  prepcmktloQ  loss  of  approxlwtely  2^. 
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SITORAOB,  WBIQBT  AMD  SPACS  COMPARISONS  OF  SBBXORATB  TO  FRBSH  CABBAOS 
ProcAdure 


The  BuSandA  Muuaij  Volune  IV  (Chapter  1,  Change  1^1 )  and  the 
article  "Dehydrated  Foods"*  were  checked  to  obtain  the  optimum  storage 
conditions  and  maximum  ej^ected  storage  life  for  both  the  dehydrated 
and  fresh  cabbage.  In  addition,  cases  of  dehydrate  and  crates  of  fresh 
cabbage  were  measured,  net  weight  checked,  and  cubic  feet  per  container 
ccdculated.  Subsequently,  this  Infomatlon  was  used  to  determine  the 
theoretical  percent  weight  and  space  savings  made  available  by  sub¬ 
stituting  the  dehydrated  for  the  fresh  cabbage. 

Findings 

1.  Recoimnended  usage  of  dehydrated  cabbage  Is  within 
2k  months  from  the  date  of  psusk,  when  stored  at  70°F. 

2.  The  approximate  storage  life  of  fresh  cabbage  Is 
3-lf  months,  when  stored  at  temperatures  of  to  35°F.  with  adequate 
ventilation  and  In  relative  hiutldlty  of  90-9^* 

3*  The  average  case  of  dehydrated  cabbage  measinred 
approximately  12^"  x  7^"  x  l8^",  occupied  1  cubic  foot,  as  stalled  on 
the  case,  and  contained  6  No.  10  tin  cans,  with  a  gross  weight  of  11 
pounds,  6  pounds  net  per  case.  The  cube  factor  Is  .167  (cubic  feet 
per  wit  of  Issue  (lbs)). 

4.  The  average  crate  of  fresh  cabbage  measured  approx¬ 
imately  24j"  x  1^"  X  13i">  occupied  2.5  cubic  feet  with  a  gross  weight 
of  57 ‘5  pounds,  50  pounds  net  per  case.  The  cube  factor  Is  .O5O. 

5.  For  each  case  of  dehydrated  raw  cabbage  substituted 
for  fresh  cabba^,  there  Is  cm  estimated  saving  In  shipping  welc^t 
said  a  64^  saving  In  storage  space,  or  lOOjl  saving  In  chill  speu:e,  since 
the  dehydrate  Is  a  dry  storage  Item.**  In  other  words,  the  equivalent 
prepared  cabbage  made  from  dehydrated  raw  cabbage  requires  approximately 
1/6  the  gross  weight  and  approximately  l/3  the  cube  of  the  conventlonad 
fresh  cabbage. 

Discussion  of  Findings 

The  eictual  shipboard  storage  life  of  fresh  cabbage  will  vary, 
depending  upon  such  factors  as  age  and  condition  of  cabbage  %dten 
received  and  the  available  storage  conditions.  Ftesh  cabbage  Is  normally 
stored  under  refrigerated  conditions  and,  therefore,  losses  are  due  to 
noxval  spoilage  idilch  takes  place  over  a  period  of  time. 


*Dshydrated  Foods,  Dorothy  W.  Touslgnant,  Dehydrated  Food  Industries, 
Sep  1952 • 

**See  Appendix  D  for  calculation  of  weight  and  space  saving. 
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HkB  a  mjorlty  of  ttao  ddqrdzatod  foods,  dStagrdxated  xmv 
osblMge  Is  s  dxy  stoxage  lt«s  vlth  an  socpeeted  stoxmgs  life  of 
appvoKlastely  two  yasrs.  Tbs  prlwe  advantages  to  be  realised  by 
the  utilisation  of  dSbydrated  mr  cabbage  are  (l)  the  release  of 
valuable  chill  box  space  occupied  lay  the  fresh  cabbage,  and  (2) 
longer  storage  life. 


COST  OONPARISCHf  OF  KEBNUSE  10  FRBB  CABBACB 

During  the  past  12  nonths  (coonenclng  vltb  June  I96I  and 
tendnatlng  Miy  1962)  the  average  cost  per  pound  (A.P.)  for  dehy¬ 
drated  raw  Mbbage  was  $1.3525;  $0«0383  for  fresh  cabbage.  Based 
on  the  eqiulvalaxt  weight  ratio  that  1  pound  (A.P.)  of  dehydrate  is 
eqjuivalant  to  9«3  pounds  (A.P.)  of  fresh  cabbage,  the  dShydrate 
costs  $1.3525  as  ooopared  to  $0.3^62  ($0.0383  x  9.3)  for  an  equiva¬ 
lent  vel^  of  fresh  cabbage.  Nathenatlcally,  this  Means  that  the 
ddiydrate  is  alnost  four  tines  snre  expensive  than  the  fresh  counter¬ 
part. 


Nia-BXIR  SAVlXaS  NADS  P06SIBIS  Bf  UnUZOia  TBB  mXDRAXB 

Like  the  aajorlty  of  the  dtfqrdxated  food  Iteen,  the 
dehydrated  raw  cabbage  elinlnates  the  unpleasant  chore  and  nan-hours 
required  to  prepare  the  fresh  item.  The  nan-hour  requixenent  to 
strip,  core  and  Machine -shred  90  pounds  of  fresh  cabbage  for  cole 
slaw  is  an  estlaatedOltonBa-howrs.  This  estlaatlon  was  based  on  the 
actual  tine  required  to  prepare  150  pounds  of  cabbage  at  the  St.  Albann 
Hospital,  St.  Albans,  H.  Y.,  and  Iqr  the  Facility  coaslssaxy  personnel. 
The  nsn-hour  requimeunts  will  vary,  dspendlng  upon  the  following 
factors: 

1.  Physical  condition  of  the  fresh  cabbage 

2.  Personnel  Involved 

3.  Hqulpnent  used  to  shred  the  cabbage 

Other  nan-hour  considerations  as  break  out,  rehydxatlon  of  dehydrate, 
cooking,  etc.,  were  not  included,  since  th^  tend  to  be  oonparable 
for  both  prodvwts. 

It  is  not  difficult  to  visualise  the  possible  nan-hour 
savings  that  can  be  realised  over  a  12  aonth  period  by  utilising 
dehydrated  raw  cabbage  In  place  of  freSh.  For  wasVle,  the  BuSandA 
Manuel ,  Folune  m.  Chapter  7,  page  hi,  states  that  the  nomal  sub¬ 
sistence  requiranent  is  3>336  pounds  of  fresh  cabbage  per  1,000  ana 
for  30  days.  For  one  year,  this  would  anount  to  appamlaat^  h0,000 
pounds  of  oabbege/lOOO  nan.  Based  on  the  figure  of  .4  nan-hours 
(ann-hours  required  to  anke  tmAt  for  use  50  pounds  of  fresh  cabbage), 
a  ntniwai  of  320  an-nours  are  required  to  prepare  40,000  pounds.  This 
is  equivalent  to  one  an  working  constantly  stripping,  coring  and 
shredding  fresh  cabbaie  8  hours  per  day  for  40  days. 
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lOB  vBnsuem  nor  caebbgb 


CiUSB  INFOIMKEIOI 

Maouilons:  Ti'x 

CMe  cub*:  1  euk  ft. 

OzoM  vt/eaM:  11  lb 
Vbt  vt/eue:  6  lb 

Cube  Tbetor:  .167  cubic  feet  per  pound  net  pound  of  food 
laoh  case  oontalna  6  Ho.  10  tin  cane  of  ddiydxate 

BREAK  OUT  IRFOBNmOH 

1  ease  of  debgrdiated  xav  cabbage  (6  lb  net)  is  equivalent 
to  approKimtely  5^.8  lb  (A.P.)  of  frasb  cabbage. 

mrcnnOTiwn  manBmam 

Soak  the  defaydiate  in  ^F.  uater  for  a  ntnlani  of  3  hours 
vfaen  used  as  a  xaw  cabbage;  uben  used  as  a  cooked  cabbage,  the  product 
can  be  soaked  for  45  ninutes. 

OOEKC 

!nw  delqrdrate  costs  (at  tine  of  report)  $1.3?  per  jpound 
(A.P.),  vhieh  is  equivalent  to  $0.19  per  pound  rea^  to  cook. 


AFRIOIX  A 


SXCXRFES  TBXM  SPECIFICATION  MIL>C>d26A,  8  APR  I960 
CABBM8,  DEHYDRATED 


"3 >2  Rehydrated  product.  TSie  rehydrated  product  shall  have  good 
flavor,  texture,  aod  color  (free  from  discolored  pieces),  typical  of 
raw  or  cooked  cabbage,  as  applicable. 

"3. 2.1  Style  A.  Style  A  cabbage  shall  rehydrate  to  approximately 
Its  original  texture  and  form  when  1  ounce  of  dehydrated  product  is 
added  to  l6  ounces  of  cold  water  and  allowed  to  soak  for  43  minutes. 

The  rehydratlon  ratio  of  the  product  shall  be  not  less  than  8  to  1 
\dien  tested  as  specified  In  4.3.6.” 

”4.3.6  Rehydratlon  ratio.  Rehydratlon  ratio  sheJJL  be  determined  as 
follows:  Prepara  the  cabbage  as  specified  In  3*5*2. 1  or  3*5*2. 2. 
Distribute  the  cabbage  evenly  on  a  U.  S.  Standard  No.  6  sieve  (0.094**ln. 
openings)  8  Inches  In  diameter,  nie  sieve  shall  be  placed  In  an  Inclined 
position  to  facilitate  drainage,  and  the  product  shall  be  edlowed  to 
drain  for  1  minute.  The  material  remaining  on  the  sieve  shall  be  weighed, 
and  rehydratlon  ratio  calculated  as  follows: 

Weight  of  rahydrated  material  m  rehydratlon  ratio" 

Weight  of  dehydrated  saa^le 


"20.  INSTRUCTIONS  AND  RECIPES  FOR  USE  OF  DEHYDRATED  CABBAGE,  RAW 

Dehydrated  cabbage,  raw.  Is  prepared  by  removing  water  from  fresh,  diced 
cabba^.  Since  It  Is  not  cooked  In  this  process,  the  product  upon 
reconstitution  has  the  same  crisp  texture  as  fresh  cabbage. 


Use  the  following  as  a  guide  In  substituting  dehydrated  raw,  cabbage 
for  fresh  cabbage:* 


Dehydrated  cabbage, 
raw 

2  ounces 
1  pound 
1^  pounds 


Cabbage,  fresh,  as 
purchased 

1^  pounds 
10  pounds 
13  pounds 


Cabbage,  fresh,  edible 
portion 

1  pound 
8  pounds 
12  pounds 


Soak  dehydrated  raw  cabbage  In  cold  water,  preferably  In  the  refrigerator. 
(Allow  2  gallons  water  for  each  pound  of  dehydrated  cabbage.)  Soak  at 
least  43  minutes.  A  3'’liour  or  overnight  soak  Increases  crispness  and  Is 
racommended. 


*Tbe  NAVSUPRANDFAC  test  results  Indicate  a  75^  yield  for  fresh  cabbage 
against  an  6oft  yield  as  mathsmatlcsJJy  obtained  from  the  above  figures. 
This  3$  difference  was  considered  Insignificant,  since  yield  Is  a 
variable  depending  upon  such  factors  as  varied  and  condition  of  the 
cabbage  at  time  of  preparation  and  personnel  Involved.  Consequently, 
no  reeosmwndatlon  for  a  change  In  the  specification  was  made. 
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RBCUB  FOR  CABBAOS  SlilH 


"Yield:  100  portions  Bech  portion:  Appraxinately  3  ounces  -  l/3  cup- 

Ingredients  Weights  Nsesures  Method 

Cahhage,  del^dxated,  ravv.  Impounds  cLuarts  1.  Soak  cabbage  in  vater 

Water,  cold .  •  •  •  3  gallons  3  hours  or  ovemi^t 

in  refrigerator. 

Dressing:  2.  Drain  cabbage. 

Sugar .  15  ounces  2  cups  3-  Combine  ingredients  for 

Salt  .  3  3 A  ovmces  6  tablespoons  dressing. 

Pepper,  black .  ...  1^  teaspoons  4.  Add  to  cabbage.  Toss 

Vinegar .  ...  2  cups  together  and  serve  cold. 

Mayonnaise  or  salad  1^  (piarts" 

dressing  . 
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NAVY  FOOD  SOHVEY 


(Itom  uMd  tor  rUlA  Opaxvtlanid.  ' 


AFFBNDIX  C 


A  DBHnffAOSD  PRODUCT  BROUORI  TO  NAV8UFRAMDIPAC  ATTENTION  OURINS 
EVALUATION  OF  NAVY-ISSUED  EBBIERATSD  CABBACS 


Fig.  2.  -  Dehydrated  raw  cabbage.  (A)  Before  and 
(B)  after  rehydratlon.  Based  on  a  very  limited 
inspection  the  reconstituted  product  appeared  to 
be  superior  to  the  subject  dehydrated  raw  cabbage 
under  evaluation  from  the  standpoint  of  color, 
piece  size  and  flavor.  A  complete  evaluation  of 
this  product  has  not  been  conducted.  NAVSUPRANDFAC 
Photo  Mb.  865-6. 
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APPENDIX  D 


CALCUIAnONS  OF  ESTIMAXED  WEICHF  AND  SPACE  SAVINGS  ACCXXffUSBED  ET 
SUBSTITUTING  ]XBY1»ATED  RAH  CABBAtS  (A.P.)  FOR  FRESH  CAEBACS  (A.P.> 


HEICBT  SAVINO  CALSULATKaiS 


1  ewe  of  dehydrate  is  eqiilvalent  to  apprcoctmately  53 >6  lb.  of  fresh  cabbage 
(net  vt.  of  detaydrate/ewe  -  6  lb.  and  equivalent  vt  fhctor  -  9*3;  6  x  9*3  *  33*8) 

57*3  lb.  (Gross  Vt  of  crate 

of  fresh  cabbage)  _  X  lb. (Gross  Vt) 

50.0  ib.  (l^et  Vt  of  crate  55.6  lb.  (Net  Vt  of  fresh 
of  fresh  cabbage)  cabbage  desired) 

X  -  64  lb. 


64  lb.  (Gross  Vt  of  fresh  cabbage 
vlth  crate  to  yield  55.8 
lb.  net  vt  of  fresh 


cabbage) 


64  lb. 


11  lb.  (Gross  Vt/cwe  of  dehy¬ 
drate  Vhlch  is  equiva¬ 
lent  to  53*6  lb.  of 
fresh  cabbage) 


X  100  -  82.8^ 

savings  in 
shipping  vt. 


SPACE  SAVING  CALCULATIONS 


57.5  y>.  (Gross  Vt/Crate  of  fresh  cabb^) 
2.5  eu.fi.  (Space  occupied  by  1  crate 
of  fresh  cabbage) 


64  lb.  (Gross  Vt  required  to 
yield  55.8  lb.  Net  Vt 

_ of  fresh  cabb^ 

X  cu.ft.  (Space  oecupi^  by 

the  64  lb..  Gross  Vt) 


X  -  2.78  cu.ft. 


2.78  cu.ft.  (Space  occupied  by 

64  lb..  Gross  Vt  -  1  cu.ft.  (Space  occupied/ 

X  100  -  64^  saving  in 
storage 
space 


of  fresh  cabbage 
and  crate) 

2.7U  w.  ft. 


ewe  of 
dehydrate) 


D1 


